Objective: The purpose of this study was to assess the prevalence of axis I disorders among patients with borderline personality disorder over 6 years of prospective follow-up.
Conclusions:
The results of this study suggest that axis I disorders are less common over time in patients with initially severe borderline personality disorder, particularly for patients whose borderline personality disorder remits over time. The findings also suggest that substance use disorders are most closely associated with the failure to achieve remission from borderline personality disorder. Cl inical experience suggests that a high percentage of patients with borderline personality disorder meet criteria for axis I disorders during the course of outpatient treatment or when hospitalized for psychiatric reasons. Numerous cross-sectional studies have documented this clinical impression by finding high rates of co-occurring mood, anxiety, substance use, and eating disorders in outpatients and inpatients with borderline personality disorder (1) (2) (3) (4) (5) .
Clinicians also believe that the presence of certain cooccurring conditions impedes the symptomatic recovery of patients with borderline personality disorder and interferes with their psychosocial adjustment as well. To date, 17 small-scale, short-term prospective studies of the 1-7-year course of borderline personality disorder have been conducted (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) . Only five of these studies (10-12, 18, 25) have assessed the presence of any co-occurring axis I disorders at follow-up. These studies have found that mood disorders, particularly unipolar disorders, are common. More specifically, the studies found that 48%-54% of patients with borderline personality disorder met criteria for a mood disorder, with a median figure of 52% (10, 11, 25) . The range for major depression was 18%-40%, with a median of 29% (10-12, 18, 25) . Dysthymic disorder was diagnosed in 14%-28% of the patients with borderline personality disorder, with a median of 15% (10, 18, 25) . Bipolar spectrum disorders were less common; they were found in 7%-15% of patients with borderline personality disorder, with a median of 9% (10, 11, 18) .
Substance use disorders were also found to be common among patients with borderline personality disorder at follow-up. Rates ranged from 14% to 56%, with a median co-occurrence of 52% (10, 18, 25) . Anxiety disorders and eating disorders were found far less commonly in the one study that assessed their presence (10) ; in this study, only 7% of patients with borderline personality disorder met criteria for an anxiety disorder and only 15% met criteria for an eating disorder.
Four long-term, large-scale, follow-back studies of criteria-defined patients with borderline personality disorder have also been conducted, with a mean follow-up period of 14-16 years (26-30) . One study (28) found that substance abuse and mood disorders were relatively common at follow-up. The second study that assessed any aspect of axis I comorbidity at follow-up found that 22% of patients with borderline personality disorder met DSM-IV criteria for dysthymic disorder at a second follow-up a mean of 27 years after their index admission (30) .
The methodological limitations of these earlier studies have been described in detail elsewhere (31) . Briefly, these limitations include use of chart review or clinical interviews to diagnose borderline personality disorder, use of only one reassessment after baseline, variable number of years of follow-up in the same study, no comparison group or use of less than optimal comparison subjects, nonblind assessments after baseline, and reliance on small numbers of subjects with high attrition rates. In addition, unstructured clinical interviews were used more often than semistructured diagnostic interviews-a practice that tends to underestimate the presence of co-occurring axis I disorders (32) .
To our knowledge, the current study is the first study to systematically assess a full array of axis I disorders at four contiguous 2-year time periods in a well-defined group of patients with borderline personality disorder and comparison subjects with other axis II diagnoses. Our study design is distinguished by the size of the patient groups studied and the rigor with which they were diagnosed. The design is also distinguished by the use of a semistructured interview of demonstrated reliability to assess the presence of axis I disorders at each of the time periods.
Method
The current study is part of a multifaceted longitudinal study of the course of borderline personality disorder-the McLean Study of Adult Development. The methods of this study have been described in detail elsewhere (31) . Briefly, all subjects were initially inpatients at McLean Hospital in Belmont, Mass., who were admitted during a 3-year period (1992) (1993) (1994) (1995) . Each patient was screened to determine that he or she was between the ages of 18-35; had a known or estimated IQ of 71 or higher; had no history or current symptoms of schizophrenia, schizoaffective disorder, bipolar I disorder, or an organic condition that could cause psychiatric symptoms; and was fluent in English. Subjects with the specified disorders were excluded from the study because of the difficulty in determining long-standing personality patterns in individuals suffering from psychosis, mania, or an organic condition with serious psychological sequelae.
After the study procedures were explained at baseline, written informed consent was obtained from all participating patients. Each patient then met with a master's-level interviewer who was blind to the patient's clinical diagnoses. Three semistructured diagnostic interviews were administered: 1) the Structured Clinical Interview for DSM-III-R Axis I Disorders (SCID) (33) , 2) the Revised Diagnostic Interview for Borderlines (DIB-R) (34) , and 3) the Diagnostic Interview for Personality Disorders (35) . Good-to-excellent levels of interrater and test-retest reliability were achieved at baseline for both axis I and axis II disorders (36, 37) . For axis I disorders, interrater kappas ranged from 0.69 to 1.00, with a median of 0.88; test-retest kappas ranged from 0.42 to 1.00, with a median of 0.76.
At each follow-up, diagnostic information was obtained by staff members blind to baseline diagnoses using interview methods similar to those used at baseline. After written informed consent was again obtained, our diagnostic battery was readministered (a change version of the SCID, the DIB-R, and the Diagnostic Interview for Personality Disorders). Good-to-excellent interrater reliability was maintained throughout the course of the study for both axis I and axis II diagnoses (36, 37) . Both conjoint patient interviews and videotapes from previous interviews were used to maintain high levels of interrater reliability and prevent rater drift throughout the years of follow-up. In terms of the conjoint interviews, axis I kappas ranged from 0.71 to 1.00, with a median of 0.93. For videotaped interviews from earlier follow-up periods, axis I kappas ranged from 0.71 to 1.00, with a median of 0.84.
Data pertaining to axis I disorders were assembled in panel format (i.e., multiple records per patient, with one record for each assessment period for which data were available). Random effects regression modeling methods assessing the role of diagnosis and time and controlling for clinically important baseline covariates (gender, race, age, socioeconomic status, Global Assessment of Functioning Scale [GAF] [DSM-III-R, p. 12] score, and number of treatment modalities) were used in all analyses of axis I data (38) . In this modeling work, probit analyses of binary dependent variables (e.g., presence versus absence of major depression) were used. We also investigated the role of remission status among the patients with borderline personality disorder and in these analyses used the following predictor variables: remission versus no remission, time, gender, race, age, socioeconomic status, GAF score, and number of treatment modalities. Interactions between diagnosis and time (and remission status and time) were checked in this modeling. Model fits were checked by examination of partial residual plots. Because of the multiple comparisons involved in the analyses of axis I panel data, Bonferroni-type corrections were applied to the p values for the main effects of diagnosis and time (and remission status and time). Because there were 25 such comparisons, this resulted in an adjusted p value of 0.002 (0.05/25).
We defined time to remission as the follow-up period at which remission was first achieved. Thus, possible values for the time to remission measure were 1, 2, or 3, with time=1 for patients who first achieved remission at the first follow-up period (24 months after baseline), time=2 for those who first achieved remission at the second follow-up period (48 months after baseline), and time=3 for those who first achieved remission at the third followup period (72 months after baseline). Because this time measure is discrete, survival analytic methods assuming continuous time (such as Cox proportional hazards regression modeling) could not be used. Instead, we used discrete time-to-event modeling methods, which yield adjusted hazard ratios and 95% confidence periods (39) .
Results
The study group included 290 patients who met both DIB-R and DSM-III-R criteria for borderline personality disorder and 72 patients who did not meet either set of criteria for borderline personality disorder but met DSM-III-R criteria for at least one other axis II disorder. Baseline demographic data for these patients have been reported elsewhere (31) . Briefly, 77.1% (N=279) of the subjects were female and 87.0% (N=315) were white. The mean age of the subjects was 27 years (SD=6.3), their mean socioeconomic status was 3.3 (SD=1.5) (where 1=highest and 5= lowest), and their mean GAF score was 39.8 (SD=7.8) (indicating major impairment in several areas, such as work or school, family relations, judgment, thinking, or mood). In terms of past treatment, the mean number of treatment modalities preceding index admission was 4.6 (SD=2.1).
At 2-year follow-up, 275 patients with borderline personality disorder and 67 comparison subjects with other axis II disorders were reinterviewed. At 4 years, 269 patients with borderline personality disorder and 64 comparison subjects with other axis II disorders were reinterviewed. At 6 years, 264 patients with borderline personality disorder and 63 comparison subjects with other axis II disorders were reinterviewed. Over 94% of surviving patients were reinterviewed at the three follow-up periods. Table 1 shows the comorbid axis I disorders of patients with borderline personality disorder and those with other axis II disorders over 6 years of follow-up. At the stringent Bonferroni-corrected p level of 0.002, a significantly higher percentage of patients with borderline personality disorder than comparison subjects with other axis II disorders met criteria for mood disorders and anxiety disorders-specifically, panic disorder, social phobia, and posttraumatic stress disorder (PTSD). We found no significant betweengroup differences for substance use disorders, eating disorders, or specific forms of mood disorders. When all subjects were considered together, the rates of 15 of the 20 axis I disorders studied declined significantly over time. The exceptions were dysthymia, bipolar II disorder, generalized anxiety disorder, and eating disorder not otherwise specified. (So few subjects met criteria for bipolar I disorder that convergence of a model was unsuccessful. Thus, there are no p levels for diagnosis or time for this condition.) Table 2 shows the rates of selected comorbid axis I disorders experienced by the 202 patients whose borderline personality disorder ever remitted and the 73 patients whose borderline personality disorder never remitted (31) . (Remission was defined as no longer meeting study criteria for borderline personality disorder at one or more follow-up periods.) At the stringent Bonferroni-corrected p level of 0.002, we found that a significantly higher percentage of patients whose borderline disorder never remitted than patients whose borderline disorder ever remitted met criteria for all types of axis I disorders studied except eating disorders. When all subjects were considered together, the rates of all types of axis I disorders studied declined significantly over time.
We next assessed time to remission for patients with borderline personality disorder who did not meet criteria for one or more of the following axis I disorders in at least one of the three follow-up periods: a mood disorder, a substance use disorder, PTSD, an anxiety disorder other than PTSD, or an eating disorder. tios for the absence of these disorders, which were analyzed together. As can be seen, the absence of each of these disorders significantly improved a patient's chances of remission from borderline personality disorder. The absence of substance use disorders shortened time to remission by a factor of 4, absence of PTSD by a factor of about 2.5, absence of mood disorders and other anxiety disorders by a factor of almost 2, and absence of an eating disorder by a factor of 1.5.
Discussion
Three important findings have emerged from the results of this study. The first is that a high percentage of patients with borderline personality disorder continue to suffer from episodes of axis I disorders over time. Even by the time of the third follow-up, 75% of the patients with borderline personality disorder met criteria for a mood disorder, 60% for an anxiety disorder, 34% for an eating disorder, and 19% for a substance use disorder. In terms of specific disorders, 61% met criteria for major depression, 41% for dysthymia, 29% for panic disorder, 35% for PTSD, and 28% for eating disorder not otherwise specified. These rates represent substantial declines from baseline rates, but they also indicate that it is not uncommon for patients with borderline personality disorder to meet criteria for one or more axis I disorders over time.
In another report (40), we documented that a high percentage of these patients with borderline personality disorder continued to participate in both psychotherapy and pharmacotherapy over the course of the study. Even 5-6 years after their index admission, over 70% were in at least weekly individual therapy and taking at least one standing medication. In addition, polypharmacy was still very common. More specifically, at the third follow-up, over 50% of the patients with borderline personality disorder were taking two or more concurrent standing medications, over 35% were taking three or more, about 20% were taking four or more, and more than 10% were taking five or more. In terms of specific medications, 67% of patients with borderline personality disorder were taking an antidepressant during this period, 28% were taking an anxiolytic, 27% were taking an antipsychotic, and 22% were taking a mood stabilizer. Thus, the axis I disorders persisted or recurred despite a high likelihood that they were the object of aggressive treatment efforts.
The second important finding is that the ongoing prevalence of axis I disorders was strongly influenced by remission status from borderline personality disorder. More specifically, among patients whose borderline disorder remitted, the percentage who met criteria for different axis I disorders decreased over time, but the rates of four of the five types of axis I disorder studied remained relatively constant over time for patients whose borderline disorder did not remit. For patients whose borderline disorder remitted, rates of mood disorder decreased from a baseline high of 98% to 70% by the time of the third follow-up. Similar patterns of declining axis I psychopathology were found for substance use disorders (61% to 12%), PTSD (53% to 23%), other anxiety disorders (88% to 50%), and eating disorders (55% to 26%). In contrast, patients whose borderline disorder did not remit had relatively flat patterns of co-occurrence for four of the five types of disorder studied: mood disorders (about 90%), PTSD (about 70%), other anxiety disorders (about 90%), and eating disorders (about 50%). Only substance use disorders declined substantially for patients whose borderline disorder did not remit-from a baseline high of 64% to 41% at 6-year follow-up.
The relationship between remission from borderline personality disorder and the co-occurrence of one or more axis I disorders is unclear. It might be that patients whose borderline personality disorder is likely to remit have less axis I psychopathology initially. However, the baseline rates of all axis I disorders except PTSD were almost identical for patients whose borderline personality disorder did or did not remit. It might be that patients whose borderline personality disorder remits are more responsive to treatment. However, it is important to note that patients whose borderline disorder did not remit were significantly more likely than patients whose borderline disorder remitted to have been in individual therapy and to have been taking standing medications during the course of the study (40) . Even during the third follow-up, over 90% of the patients whose borderline disorder did not remit (versus about 65% of those whose disorder remitted) were participating in both of these treatment modalities. It may also be that there is something fundamentally different about the temperament or neurobiology of the two groups of patients.
The third important finding is that the absence of a substance use disorder was a stronger predictor of remission from borderline personality disorder than the absence of any other type of disorder. This finding runs counter to clinical lore, which suggests that borderline personality disorder is most affected by the course of mood disorders or PTSD. However, this finding makes clinical sense because abusing alcohol and/or drugs could easily lead to greater impairment in all four core sectors of borderline psychopathology: decreased mood, heightened distrust, increased impulsivity, and even more turbulent relationships. It is also consistent with the results of earlier studies showing that substance use disorders impede remission from major depression and bipolar disorder (41, 42) .
This finding also suggests that substance use disorders co-occurring with borderline personality disorder should be the main focus or at least one of the main foci of treatment, although it is not clear what treatment is most effective. A recent study (43) suggested that dialectical behavior therapy, a psychosocial treatment designed by Linehan specifically for patients with borderline personality disorder, is more effective for women with borderline personality disorder and opioid dependence than a 12-step program plus the supportive strategy of validation.
The most important limitation of the current study is that the entire study group of patients with borderline personality disorder were recruited as very disturbed inpatients. To what extent these results would generalize to never-hospitalized outpatients is unclear. The naturalistic nature of the current study also limits what can be inferred about the effect of treatment on the course of comorbid axis I disorders because hundreds of nonrandomly assigned mental health professionals provided the outpatient care for these patients.
Further studies are needed to determine if the current study's findings can be replicated. Additionally, new treatments aimed at the special needs of substance-abusing patients with borderline personality disorder who do not respond to dialectical behavior therapy should be developed and their efficacy tested.
Taken together, the results of this study suggest that axis I disorders co-occur over time less commonly with initially severe borderline personality disorder, particularly for borderline disorder that remits over time. The findings also suggest that substance use disorders are the axis I disorders most closely associated with the failure to achieve symptomatic remission from borderline personality disorder.
